PATENT SPECIFICATION 

NO DRAWINGS 

Inventors: JOSEPH OLDHAM, JOHN BRYN OWEN and HAROLD SAGAR 




L 108.8 11 



Date of filing Complete Specification (under Section 3 (3) of the Patents 

Act 1949): 13 July, 1965, 
Application Date: 12 May. 1964. 
Application Date: 12 May, 1964. 
Application Date: 18 March, 1965. 
Complete Specification Published: 3 April, 1968. 
©Crown Copyright 1968. 



No. I9737/64. 
No. 19738/64. 
No. 11566165. 



Index at acceptance: — Dl P(A1. A6, A12. A18, A19, AX, B2A1, B2A2, B2B1, B3, B4D, B5A, B5B, 

B5C C2A2C, C2A10. C2A12A1, C2A12A4, C2A12A5, C2A12A7, C2A12A10, 
C2A12B5, C2Ci, C2C2, C2C3, C2C5, C2C7, C2C8, C2C9, C2C10, C2CU, 
C2C18, C2CX); C3 R(22C6X, 22C8R, 22C10, 22C11, 22C12, 22C13M, 22C13S, 
22C16, 22C25, 22C28X, 22D1A2, 22D1A3, 22D1AX,22D2AX, 22D2BX, 22D3B, 
22D3DI , 22D3DX, 22L1 B, 22L6H) 

Int. Q. : — D 06 m 15/60 

COMPLETE SPECIFICATION 
Treatment of Shaped Articles 



■ We Imperial Qiemical Industries 
Limited of Imperial Chemical House, Mill- 
bank, London, S.W.I., a British Company, 
do hereby declare the invention, for which 

5 we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 
This invention relates to the treatment of 

10 shaped articles, particularly textile materials 
and films, with certain polyamide conden- 
sates. 

Wc have found that the products obtained 
by the condensation, o f Hicaifooxylic acids 

15 -with a mixture of a diamjnopol yalkyleneox v 
compound with either^ an aliphatic, cycloali- 
phatic or aromatic diamine or with an ali- 
phatic, cycloaliphatic or alEylcycloaliphatic 
amino acid and/or lactam or with both are 

20 useful for the treatment of shaped articles in 
order to impart valuable properties. The 
shaped articles may be composed of either 
natural or synthetic polymeric material. 
Thus the invention provides a process for 

25 the treatment of shaped articles composed of 
natural or synthetic polymeric material which 
comprises applying to the said article a con- 
densate of (1) a dicarboxylic acid with (2) a 

f mixture of (a) a diaminopolyalkyleneoxy 

30 compound and (b) an aliphatic, cycloaliphatic 
or aromatic diamine as hereinafter defined or 
an aliphatic, cycloaliphatic or alkyl cycloali- 
phatic amino acid and/or lactam as herein- 
after defined or a mixture of the said diamine 

35 and amino acid j>r_ lactam. 



Instead of a single dicarboxylic acid, di- 
aminopolyalkylcnenoxy compound, amino acid 
or lactam, or diamine mixture of the said 
compounds may be used. 

The condensates used in the process of 40 
our invention may conveniendy be obtained 
by mixing the components and heating them, 
for example at a temperature within the range 
150°C to 300°C. for from 30 minutes to 5 
hours. In preparing the condensates there may 45 
be used instead of the dicarboxylic acids 
themselves certain derivatives of the dicar- 
boxylic acids which give rise to the same 
condensates, for example the esters especially 
the lower alkyl esters, and the halides of the 50 
said acids. The preparation of certain of the 
condensates is described more fully in our co- 
pending Applications Nos. 10769/65, 32449/ 
64 and 10768/65 (Serial Nos. 1108812) 

The dicarboxylic acids used in preparing 55 
the condensates are preferably aliphatic dicar- 
boxylic acids of the formula— 

H0 2 C[CH 2 ] n CO : H 
in which n represents zero or a positive 
integer from 1 to 10. Adipic acid is partial- 60 
larly suitable. Other suitable aliphatic dicar- 
boxylic acids include oxalic acid, succinic add, 
glutaric acid, sebacic acid and dodecanedioc 
acid. 

Other suitable dicarboxylic acids are 65 
cycloaliphatic, alkylcycloaHphatic, aromatic 
and alkyl aromatic dicarboxylic acids. By 
cycloaliphatic dicarboxylic acids we mean 
acids containing an alky lens ring structure re- 
presented by the formula — . ?Q 



2 
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wherein n is from 5 to 16, two hydrogen 
atoms not on the same or adjacent carbon 
atoms being replaced by two carboxy groups 

5 to form the corresponding dicarboxylic acids. 
If aromatic acids are used the carboxylic 
groups should not lie on adjacent carbon 
atoms of a ring sysrem. Examples of such 
dicarboxylic acids include hexahydroterc- 

10 phthalic acid, hexahydro - p - xylylenedicar - 
boxylic acid, p-xylylencdicarboxylic acid, tere- 
phthalic acid and isophthalic acid. 

The diajninopolyalkyleneoxy compounds 
used in preparing the condensates are linear 

15 compounds containing two terminal amino 
groups joined directly or through suitable 
linking groups to a polyalkylencnoxy chain. 
Such compounds may conveniendy be repre- 
sented by the formula — 

20 NH 2 .X[alkylcne OJ Q Y NH 2 

in which X represents a direct link or a 
linking group, Y represents a linking group and 
n is a positive integer which is at least 2 and 
preferably at least 7. The alkylene groups in 

25 any one polyalkyleneoxy chain may be all 
the same or the chain may contain more 
than one kind of alkylene group, for example 
it may contain a mixture of ethylene and pro- 
pylene group. The alkylene groups may con- 

30 tain from 2 to 12 carbon atoms but ethylene 
groups are particularly preferred. Such di- 
ajninopolyalkyleneoxy compounds may -be ob- 
tained, for example, from a polyalkyleneoxy- 
diol of the formula — 

35 HO[alkylenc 0] n *i H 

by conversion of the hydroxyl groups into 
halogen atoms, for example into chlorine 
atoms by reaction with thionyl chloride, fol- 
lowed by reaction of the resulting dihalogeno 

40 compound with ammonia to give the corre- 
sponding diamino compound; in which case X 
represents a direct link and Y represents an 
alkylene group. Alternatively they may be ob- 
tained from a polyaikyleaeoxydiol of the for- 

45 mula — 

Hqalkylene 0] Q H 

by reaction with aery loni trite to give the bis- 
/3-cyanoethyl ether followed by reduction to 
the corresponding bis-y-aminopropyl ether; in 
50 which case X represents the group 

—CH.CH,CH,0— 

and Y represents the group 



Alternatively again they may be obtained 
from a polvalkylene-oxydiol of the formula — 55 

HO[alkylene 0] a H 
by reacting with a 2-aminomethyl-3.4-di- 
hydro-2H-pyran as described in our copend- 
ing Application No. 5173/65; (Serial No. 
1087335) in which case X represents a 2- 60 
methyIcnetetrahydropyran-6-yloxy group and 
Y represents a 2-methyleDetetrahydropyran- 
6-yl group. 

The cuarninopolyalkyleneoxy compounds 
also include those diamines which may be 65 
prepared in known manner from alkylene 
oxide condensates containing two hydroxyl 
groups. Such alkylene oxide condensates may 
be obtained by reacting an alkylene oxide or 
a mixture of alkylene oxides with a com- 70 
pound containing two hydrogen atoms reac- 
tive with the alkylene oxide, for . example 
water, a diol, a dmydric phenol, a dicarboxylic 
acid, a primary amine, a primary amide or a 
bis-secondary amine. Such alkylene oxide con- 75 
densates include — 

(1) alkylene oxide condensates of glycols, 
especially of glycols containing more than 4 
carbon atoms, for example 1.6-hcxanedio!, 

(2) alkylene oxide condensates of primary 80 
amines for example methylamine, ethyl amine 
and hexadecylamine, and 

(3) alkylene oxide condensates of dihydric 
phenols, for example diphenylol propane 

Particularly preferred alkylene oxides are 85 
ethylene oxide and propylene oxide, ai±ough 
other alkylene oxides such as 1,2- and 2,3- 
butylene oxides may be used. Conversion- 
of the alkylene oxide condensates containing 
two hydroxyl groups into the daminopoly- 90 
alkyleneoxy compounds may be effected, for 
example, by the methods already described 
for conversion of polyoxyaikylenediols into 
cUaminopolyalkyleneoxy compounds. The di- 
aminopolyalkyleneoxy compounds preferably 95 
have a molecular weight within the range 300 
to 6000. 

The aliphatic, cycloaiiphatic or aromatic 
diamines used in preparing the condensates 
may be any aliphatic, cycloaiiphatic or aro- 103 
made diamines, including aflcyi cycloalip-haric 
and alkyl aromatic diamines, provided that 
where the two amino groups are attached to 
a ring of carbon atoms they are not attached! 
to the same carbon atom or to adjacent carbon 105 
atoms therein. Particularly preferred, however, 
are aliphatic diamines having the formula— 

NH : .[CH : ] a NH 5 

in which n represents a positive integer of 
from 2 to 12. Hexamethylene diamine is par- 110 
ticularly suitable. Other suitable aliphan: di- 
amines include ethylene diamine, no ^methy- 
lene famine, decam ethylene cu^niine, dececa- 
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methylene diamine and ^methylhexamcthy- 
lene diamine. 

As cycloaliphatic diamines we prefer to 
use diamines containing an alkylene ring struc- 
5 turc — 



• r( CH 2)nn 



whereini n is from 5 to 16, two hydrogen 
atoms not on the same or adjacent carbon- 
atoms being replaced by two amino groups to 

10 form the corresponding diamines. Examples 
of suitable cycloaliphatic and aromatic di- 
amines are 1,3- and 1,4-diaminocyclohexane, 
p-xylcne diamine, p-phenylene diamine and 
p-tolylene diamine. The diamine may be used 

I 5 in the form of a salt with the dicarboxylic 
acid. 

By aliphatic amino acids or lactams we 
mean in particular w-amino aliphatic car- 
boxylic acids and the derived lactams. Par- 
20 ticular compounds of this class may be repre- 
sented by one of the formulae — 

NH 2 [CH,] u C0 2 H or 



H CH 4-i 



•NH-CO-J 



in which n is a positive integer from 5 to 11. 

25 Caprolactam is particularly suitable. Other 
suitable lactams include laurinolactam (dode- 
canolactam), enantholactam and capryllactam. 

The cycloaliphatic amino acids used may 
be any such amino acids provided that the 

30 amino group and the carboxyi group are not 
attached to the same carbon atom or to adja- 
cent carbon; atoms in the ring. We prefer, 
however, to use amino acids containing an 
alkylene ring structure represented by the 

35 formula— 



65 



-( CH 2)n-| 



where n is from 5 to 16, two hydrogen atoms 
not on the same or adjacent carbon, atoms 
being replaced by an amino and a carboxyi 
40 group respectively. 

In alkyl cycloaliphatic amino acids the 
amino and carboxyi groups can be attached 
to the ring or to side chain carbon atoms. 
Examples of cycloaliphatic and alkyl 
45 cycloaliphatic amino acids include 4-amino- 



cyclohexanccarboxylic acid, 4-aminomethyI- 
cyclohexanecarboxylic acid and 4-arninocyclo- 
hexylacetic acid. 

It is preferred. to use those condensates 
where the amount of dicarboxylic acid used 50 
in the preparation is the approximate stoichio- 
metric equivalent of the amounts of diamine 
used, by which is meant the sum of the 
amount of diarninopolyalkyleneoxy com- 
pound and aliphatic, cycloaliphatic or aro- 55 
matic diamine. It is also preferred that the 
ratio of the weight of the diarninopolyalky- 
leneoxy compound to the combined weight of 
aliphatic, cycloalipharic or aromatic diamine 
and aliphatic, cycloaliphatic or alky! cyclo- 60 
aliphatic amino acid and/or lactam should 
lie within the range 10: 90 to 95 : 5. 

The condensates are usually solids, often 
of a rubbery nature. Depending on the' 
amount of diarninopolyalkyleneoxy compound 6 
used they show varying degrees of solubility 
in water, the solubility increasing with the I 
proportion of alkyleneoxy groups in the mole-, 
cule. Those compounds which are not soluble . ! 
in water are readily dispersible in aqueous \ 70 
media. 

Natural polymeric material which may be 
treated includes cellulosic material and pro- 
teinaccous material such as keratin. Synthetic 
polymeric material which may be treated in- 75 
eludes polyolefines, such as polyethylene and 
polypropylene, polyamides such as nylon,' in- 
cluding polymers of caprolactam, polyesters 
such as polyethylene terephthalate, polymers 
and copolymers of acrylonitrile, cellulose 80 
esters such as cellulose triacetate and glass. 

The shaped articles may be of any desired! 
kind. They may be obtained from the poly- 
meric material by any known shaping process 
for example by casting, moulding or extru- 85 
sion. The process of our invention is par- 
ticularly applicable, however, to 'filaments, 
fibres, foils and films and especially to tex- 
tile materials comprising such filaments or 
fibres. Textile materials include royings, yarns, 90 
non-woven webs and woven and knitted fabrics 
as well as filaments and fibres. Natural poly- 
meric material may already be in fibrous 
form, as for example cotton and wool fibres, 
or may be converted into fibrous form as for 95 
example in the conversion of natural cellulose 
into the cellulosic rayons. Synthetic poly- 
meric material may be converted into fibrous 
form by wet or dry spinning operations as 
may be appropriate. 100 

The process of the invention may be used 
for example to treat cellulosic textile materials 
in order to modify the handle or improve 
the abrasion resistance, The process may also 
be used on cellulosic textile materials in 105 
conjunction with a crease-resisting agent such 
as a resin in order to impart a crease resist 
effect which is greater than that obtained! 
■with the crease resisting agent alone. 

The process is particularly suitable for the IK 
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treatment of shaped articles, especially textile 
materials and films, composed of hydrophobic 
synthetic polymeric material. 

It is well known that shaped articles made 

5 from hydrophobic polymeric material besides 
having a very limited capacity for absorbing 
moisture become electrified readily when 
subjected to friction. These properties are dis- 
advantageous in that the electrified articles 

10 readily attract dirt and dust. Moreover film 
composed of hydrophobic polymeric material 
which has become electrified is difficult to 
handle in that it becomes attracted to and 
clings to other articles. Further, textile 

15 materials composed of hydrophobic polymeric 
material which are used for cloching, besides 
having the disadvantage of soiling readily, 
tend to be uncomfortable in wear owing to 
the limited capacity for absorbing moisture. 

20 Such materials include those composed of 
polyolefines, polyamides, polyesters, polymers 
and copolymers of acrylonitrile and cellulose 
triacetate. 

Since the condensates are readily dispersiblc 

25 in water, and may be soluble in water, it is 
convenient to apply them to the shaped articles 
from an aqueous medium. If desired, however, 
a solution or dispersion in an organic sol- 
vent or in a mixture of an organic solvent 

30 with water may be used. The solution or 
dispersion may be applied to the shaped 
article by any' suitable method, for example 
by dipping, impregnation or spraying, or by 
application with a brush, furnishing roller 

35 or squeegee. The application conveniendy 
takes place at the ordinary temperature but 
if desired may take place at a moderately 
elevated temperature for example at tem- 
peratures up to 50°C. 

40 After application of the solution or disper- 
sion the shaped article may be dried, if 
desired at the ordinary temperature, but con- 
veniently at elevated temperatures up to about 
120°C 

45 The amount of the condensation product 
applied to the shaped article may be varied 
within wide limits. In most cases, however, 
the amount applied lies within the .range 
0.1% to 5% of the weight of the shaped 

50 article. 

In some cases it may be convenient to bake 
the shaped article after application of the 
condensation product so as to improve its 
fixation. For example the shaped article may 

55 be heated at a temperature within the ranpe 
120°C. to 220°G for from 10 seconds to 30 
minutes. 

There may also advantageously be appbed 
to the shaped article, in addition to the con- 

60 densation product, a crosslinking agent or a 
resin precondensate and if desired a catalyst, 
which will react with the condensation pro- 
duct and assist in fixing the latter on the 
shaped article for example by reducing its 

65 solubility in water. Such materials may be 



70 



75 



80 



applied together with the condensation- pro- 
duct or by they may be applied as a separate 
step, but their application should normally 
precede the baking treatment where such is 
used. 

Suitable cross Uniting agents include alde- 
hydes and dialdehydes such as formaldehyde, 
acrolein and glyoxal, capable of crosslinlting 
reactions; and cyanuric halides and dihalo- 
genotria2ine derivatives. Resin precondensates 
include the initial stage condensation products 
of formaldehyde with nitrogen compounds 
such as urea, thiourea, dicyandiarnide, amides 3 
amines, carbamates, aminotriazines, urons, 
ureins, ureides, imidazolidoncs, pvridones and 
triazones, especially the methyloi derivatives 
of such compounds and the lower alkyl ethers 
of such methyloi derivatives; the methyloi 
derivatives of nitrogen containing polymers 
such as water-soluble urea/formaldehyde poly- 85 
condensates, polyacrylamide and addition co- 
polymers containing acrylamide, and the lower 
alkyl ethers of such methyloi derivatives; and 
polyacetals such as the acetal condensation 
products of aldehydes such as formaldehyde, 90 
acetaldehyde, glyoxal, malondialdchvde, 
succindialdehyde, adipaldehyde, hydroxyadip- 
aldehyde and terephthalaldehyde with alco- 
hols such as ethylene glycol, disthylene glycol, 
glycerol, pentaerythritol and dipentaerythntol, 9o 
especially polyacetals of the type described 
in US Patent Specifications 2785,947: 
2,785,948; 2,785,949, 2,785,995; 2,785,996 

and 2,736,081. 

If a catalyst is used it should be chosen so iuu 
as to promote the reaction of the resin pre- 
condensate with itself or of the resin pre- 
condensate or cross-linking agent with the 
condensation product or with the shaped 
article or with both. < ™° 

The catalyst may, for example, be an acid 
or an alkaline catalyst. In the case of resin 
precondensates, weakly acid substances or 
substances which liberate acid on heating are 
particularly suitable. As examples of such HO 
substances there may be mentioned, amongs: 
others, organic acids such as oxalic acid; 
salts of weak bases and strong acids such as 
zinc chloride, the mineral acid salts of organic 
amines and especially ammonium salts such 115 
as ammonium sulphate and ammonium 
chloride; and substantially neutral substances 
which develop aridity on heating such as mag- 
nesium chloride and ammonium thiocyanate. 
Mixtures of such catalyses may ce used if 120 
desired. 

There may also be appbed to Lie soaped 
article in conjunction with the condensa- 
tion products other compounds which may 
serve to modify or enhance the effect achieved 12d 
by the condensation product alone. Such com- 
pounds include, for example, hydroxy a£kyi 
ethers of cellulose or starch. 

There mav also be applied to ±c shaped 
article in conjunction with the condensation 130 
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products antioxidants or stabilisers which to shrinkage and creasing, modification of 

serve to prevent decomposition of the conden- handle or surface lustre, water-repellency 

sation products, especially where the process and optical brightness, 

includes a high temperature baking treat- Shaped articles treated according to the 

ment. present process are altered very little in 70 

By an antioxidant we mean a compound appearance and retain their desirable char- 

which prevents or retards the oxidation of acteristics. Textile materials composed of 

organic compounds. Suitable antioxidants are hydrophobic polymeric material retain their 

thoie compounds which are already known as — mhrr^ni rhara cri mes, such as resistance to 

antioxidants for use in foodstuffs, in natural creasing or crushing, but usually they feel 75 

and synthetic rubbers, in lubricating oils and fuller and warmer to the touch. Their mois- 

in polymers such as the polyolefines. Many ture absorbency is improved as a result of the 

compounds of this kind are already well treatment and their tendency to become elec- 

known in the art. Among numerous publica- trifled and to soil is diminished. These desir- 

15 tions in which such compounds are described able properties are not easily destroyed by 80 

there may be mentioned 'Autoxydation, repeated washing and cleaning operations. 

Mcsures de Prevention, Antioxydants' by M. The invention is illustrated but not limited 

Vigneron and 'Rubber Chemicals* by J. van by the following Examples in which the parts 

Alphen (Elsevier Publishing Company, 1956). and percentages are by weight— 
20 Particularly suitable for use as antioxidants 

in the process of our invention are com- Example 1 85 

pounds of the following classes— 70 Parts of a,<u-diammopolyoxyethylene of 

(i) polyhydric phenols such as pyrogadlol, mol.wt. 1460, 30 parts of the salt of hexa- 

and esters of gallic add; methylene diamine and adipic add,. ? parts 

25 (ii) substituted monohydric phenols, par- of adipic add and 100 parts of water were 

licularly alkylcycloalkyl-, aralkyl-, heated in a sealed vessel to 220°C. for J 90 

aryl-, and alkoxy- substituted phenols hour. The pressure was then released over i- 

for example 2-(*-methylcyolohcxyl)- ihour and the temperature simultaneously 

4,6-dimethylphenol; 2,6-di-f-butyl-4- raised to 270°C The temperature was held 

30 methylphenol; 4-benzyl-2 ) 6-dihydroxy- at 265— 270°C under a stream of nitrogen 

methylphenol and 2,6-di-f-butyl-4- for two hours. The product was cooled and 95 

methoxyphenol; crushed. 

(iii) bis-phcnols such as bis-(2-hydroxy-3- A piece of synthetic polyamide continuous 
(a - methylcyclohexyl) - 5 - methyl - filament fabric was impregnated witbu_an 

35 phenyl)methanc, l,l-bis-(2-hydroxy- aqueous solution containing 5 parts of a 110% 

3,5-dimethylphenyl)-n-nonane and bis- ^lirti onHof "ffie above product in- 50730 :100 

(3 - t - butyl - 2 - hydroxy - 5 - i aqueous ethanoi/and 95 parts of water." The" 

methylphenyl)methane; fabric was then squeezed so as to retain 50°/. 

(iv) sulphides such as dilaurylthiodipro- of its dry wdght of liquor, and dried at 100° 
40 pionate, dioctylsulphide and bis-(5-f- C. 

butyl - 4 - hydroxy - 2 - methyl - The resulting fabric, compared to an un- 105 

phenyl) sulphide; treated control fabric, had a reduced tend- 

(v) dithiocarbamates such as sodium di- ency to require charges of static dectridty 
cthyldithiocarbamatc, zinc diethyldi- and possessed improved moisture absorbency. 

45 thiocarbamate, zinc dinonyldithiocar- 

bamate, 2,6 - bis - (piperidinothio - Example 2 

carbonylthiomethyl) - 4 - methyl - ^ A piece of a synthetic polyamide continuous 1 10 

phenol and 2,6-di-/-butyl-4-diethyl- -filament fabric was impregnated with an 

thiocarbamoylthiomethylphenol; aqueous solution containing 5 parts of a 

50 (vi) dialkyldithiophosphates such as zinc 10% solution of the product prepared as des- 

dinonyldithiophosphate. cribed" in ^Example 1_ in 50:50 aqueous 

After the application of the condensation ethanol, 0.<T"part 6f'~a urea/formaldehyde 115 

product to the shaped artide, and, if desired, condensate prepared as described in Example 

the baking treatment, the shaped article may 2 of British Patent Spedfication No. 953,754, 

55 be rinsed in water and, if desired, washed in 0.2 pan of ammonium chloride and 94.4 parts 

a hot solution of a detergent which may also of water. The fabric was then squeezed so as 

contain an alkali, such as soda ash to neutralise to retain 50% of its dry wdght of liquor, 120 

any residual acidic catalyst. Finally, the dried at 120°C and baked at 150°C for 3 

shaped artide may be rinsed with water and minutes. 

60 dried. The resulting fabric, compared to an un- 

Where the shaped article is a textile treated control fabric, possessed a reduced 

material the process of the invention may be tendency to acquire charges of static dec- 125 

applied before, in conjunction with, or after tridty and possessed improved moisture ab- 

othcr chemical or mechanical finishing opera- sorbency. These effects were maintained after 

65 tions such as those used to confer resistance repeated washing. 
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Example 3 
A piece of a synthetic polyamide continuous 
filament fabric was impregnated with an 
aqueous solution containing 5 parts of a 10% 

5 solution of the condensation product of a,a>- 
diaminopolyoxymcthylenc of mol.wt. 1464, 
caprolactam and adipic acid prepared as des- 
cribed "in 'Example 3 of the complete specifi- 
cation filed on our copending Applications 

10 Nos. 10769/65, 32449/64 and 10768/65 
(Serial Nos. 1108812) in 50:50 aqueous 
ethanol, and 95 parts of water. The fabric 
was then squeezed so as to retain 50% of its 
dry weight of liquor, and dried at 100°C. 

15 The resulting fabric, compared to an un- 
treated control fabric, had a reduced tendency 
to acquire charges of static electricity and 
possessed improved moisture absorbency. 

Example 4 

20 A piece of a synthetic polyamide continuous 
filament fabric was impregnated with an 
aqueous solution containing 5 parts of a 10% 
solution of the condensation product of o,o>- 
diaminopolyoxyethylene of mol.wt. 1464, capro- 

25 lactam and adipic acid prepared as described 
in Example 4 of the complete specification 
filed on our copending Applications Nos. 
10769/65, 32449/64 and 10768/65 Serial 
No. 1108812 in 50:50 aqueous ethanol, 0.4 

30 pan of a urea/formaldehyde condensate pre- 
pared as described in Example 2 of British 
Patent Specification No. 953,754, 0.2 part of 
ammonium chloride and 94.4 parts "of water. 
The fabric was then squeezed so as to retain 

35 50% of its dry weight of liquor, dried at 
120°C. and baked at 150°C for 3 minutes. 

The resulting fabric, compared to an un- 
treated control fabric, possessed a reduced 
tendency to acquire charges of static electricity 

40 and improved moisture absorbency. 

These effects were maintained after re- 
peated washing. 

Example 5 
A piece of a synthetic polyamide continuous 

45 filament fibre fabric was treated as described 
in Example 4 with an aqueous solution con- 
taining 1.5 pans of a hydroxyethylated cellu- 
lose, 5 parts of a 10% solution of the con- 
densation product of a,w-diaminopolyoxy- 

50 ethylene of mol.wc.1464, caprolactam and 
adipic acid prepared as described in Example 
4 of the complete specification filed on our 
copending Applications Nos. 10769/65, 
32449/64 and 10768/65 (Serial Nos. 

55 1108812) in 50:50 aqueous ethanol, 0.4 
part of an ctherified polyraethylol melamine/ 
urea precondensate as described in Example 
10 of British Patent Specification No. 
953,754, 0.2 part of ammonium chloride and 

60 92.9 parts of water. 

After washing at 50°C. for 5 minutes in 
a solution- containing 0.1% of a non-ionic 
detergent and 0.1 % soda ash to remove any 



unreacted material, the fabric was rinsed with 
water and dried. & 

The resulting fabric, compared to an un- 
treated control fabric, possessed a reduced 
tendency to acquire charges of static elec- 
tricity, improved morsture absorbency, and a 
reduced tendency to soil. 70 

These effects were maintained after re- 
peated washing. 

Example 6 

A piece of a polyacrylonitrile fibre fabric 
was impregnated with an aqueous composition 75 
containing 50 parts of a 10% solution of the 
condensation product of <i,w-diaminopolyoxy- 
ethyiene of mol.wt. 1464, caprolactam and 
adipic acid prepared as described in Example 
4 of the complete specification filed in our 80 
copending Applications Nos. 10769/65, 
32449/64 and 1076S/65 Serial No. 1108812 
in 50:50 aqueous isopropanoi, 1 part of a 
20% non-ionic aqueous dispersion: of the anti- 
oxidant, bis - (2 - hydroxy - 3 - (a - methyl - 85 
cyclohexyl)-5-methyiphenyi) methane, and 49 
parts of water. The fabric was squeezed so as 
to retain 40% of its dry weight of liquor, 
dried at 120°C. for 1 minute and baked at 
135°C for 3 minuies. 90 

The resulting fabric, compared to an un- 
treated control fabric, possessed a reduced 
tendency to acquire electrostatic charges, both 
before and after washing. 

Example 7 95 
A piece of a polyester fibre fabric was im- 
pregnated with an aqueous composition con- 
taining 50 parts o: a 10% solution of the 
condensation product of <x,<i>-diamitiopolyoxy- 
ethylene of molecular weight 1464, .capro- 100 
lactam and adipic acid prepared as described 
In Example 4 of the complete specification 
filed on our copending Applications Nos. 
10769/65, 32449/64 and 10768/65 (Serial 
No. 1108812) in 50:50 aqueous isopropanoi 105 
and 1 part of a 20% aqueous non-ionic dis- 
persion of the antioxidant, bis-(2-hydroxy-3- 
(a - mcthylcyclohexyl) - 5 - methylphenyl) - 
methane, and 49 parts of water. The polyester 
fabric was then squeezed so as to retain 20% HO 
of its dry weight or liquor, dried at 110°C 
for 1 minute and subsequently heated at 
180°C for 30 seconds. 

The treated fabric, compared' to an un- 
treated control fabric, possessed a reduced lb 
tendency to acquire electrostatic charges and 
to be soiled by greasy dirt 

Example 8 
60 Parts of o,u>^diaminopolyoxye£hylene of 
mol.wt. 1540, 40 parts of caprolactam and 120 
5.7 parts of adipic acid are stirred together 
at 250°C under a stream of oxygen-free 
nitrogen for 2 hairs. The product is dis- 
charged into a well-stirred mixture of 900 
pans of water and 400 parts of isopropanoi, 125 
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previously heated to 60°C. A clear solution at 110°C. for 1 minute and then heated at 

is obtained, setting to a gel on cooling. 140°G for a further minute. 65 

A piece of a polyamide continuous fila- The resulting fabric, compared to an un- 

ment fabric was impregnated with an aqueous treated polyethylene terephthakte fabric, 

5 solution prepared by adding 36 parts of the possessed a reduced tendency to acquire elec- 

above solution, 0.4 part of a urea/formalde- trostatic charges and was also more water 

hyde condensate prepared as described in absorbent. These effects were re:ained after 70 

Example 2 of British Patent Specification No. repeated laundering. 
953754 and 0.2 part of ammonium chloride 

10 to 63.6 parts of water. The fabric was then Example 11 

squeezed so as to retain 50% of its dry weight A piece of a polyacrylonitrile fibre fabric 

of liquor, dried for 1 minute at 120°G and was impregnated with an aqueous composition • 

baked for 1 minute at 1'60°C. The resulting containing 50 parts of a 10% solution of the 75 

fabric, compared to an untreated control product prepared as described in Example 1 

15 fabric, possessed a reduced tendency to acquire in 50:50 aqueous isopropanol and 0.6 part 

charges of static electricity and improved of a 20% aqueous non-ionic dispersion of 

moisture absorbency. These effects were main- the antioxidant, bis-{2-hydroxy-3-(a-methyl- 

tained after repeated washing. cyclohexyl)-5-methylphenyl)methane, and 49.4 80 

parts of water. The fabric was squeezed so as 

Example 9 retain 40% of its dry weight of liquor, dried 

20 25 Parts of an aminomethyketrahydro- at 120°C. for 1 minute and then heated at 

pyranyl-terrninated polyoxycthylcnc (prepared 140°C. for 3 minutes. 

from polyoxyethylene glycol of molecular The treated fabric, compared to an un- 85 

weight 1540 by reaction with arainomethyl treated control fabric, possessed a reduced 

dihydropyran), 25 parts of caprolactam and tendency to acquire charges of static elec- 

25 2.6 parts of adipic acid are reacted together tricity and to pick up greasy soil, 
at 190°C. under a stream of oxygen-free 

nitrogen for 34 hours, and then at 190°C./15 Example 12 

mm. pressure for li hours to give a hard, A piece of a polyamide fibre fabric was im- 90 

somewhat brittle polymer. pregnated with an aqueous composition con- 

30 30 Parts of the polymer are dissolved in a raining 66 parts of a 10% solution of the 

mixture of 120 parts of water and 120 parts product prepared as described in Example . 1 

of isopropanol. in 50:50 aqueous ethanol, 0.8 part "of a 20% 

A piece of a polyamide continuous filament aqueous non-ionic dispersion of the anti- 95 

fabric was impregnated with an aqueous solu- oxidant, bis - (2 - hydroxy - 3 - (2 - merhyl - 

35 tioa prepared by adding 14.4 parts of the cyclohexyl) - 5 - methylphenyl)methane, and 

above solution, 0.4 part of a urea/formalde- 33.2 parts of water. The fabric was squeezed 

hyde condensate prepared as described in Ex- -so as to retain 30% of its dry weight of 

ample 2 of British Patent Specification No. liquor, dried at 110°C for 1 minute and 100 

953754 and 0.2 pan of ammonium chloride heated at 140°C. for a further minute, 

40 to 85 parts of water. The fabric was then The resulting fabric, compared to an un- 
squeezed so as to retain 50% of its dry weight treated control: fabric, possessed not only a 
of liquor, dried for 1 minute at 120°C. and reduced tendency to acquire electrostatic 
baked for 1 minute at 160°C. The resulting charges but also improved moisture absorb- 105 
•fabric, compared to an untreated control ency. These properties were permanent to 

45 fabric, possessed a reduced tendency to acquire repeated mild laundering, 
charges of static electricity and improved 

moisture absorbency. These effects were main- Example 13 

tained after repeated washing. A piece of a cellulose triacetate fibre fabric 

was impregnated with an aqueous composition 110 

EXAMPLE 10 containing 17 parts of a 10% solution of the 

50 A piece of a polyethylene terephthalic fibre condensation product of a,a>-dianiinopolyoxy- 

fabric was impregnated with an aqueous com- ethylene of molecular weight 1464, _capro- 

position containing 80 parts of a 10% solu- lactanxand adipic acid prepared as described 

tion of the product prepared as described in 'In Example 4 of the complete specification 115 

Example 1 in 50: 50 aqueous isopropanol, 1.6 filed in our copending Applications Nos. 

55 parts of a urea/formaldehyde condensate pre- 10769/65, 32449/64 and 10768/65 (Serial 

pared as described in Example 2 of British No. 1108812) in 50:50 aqueous isopropanol, 

Patent Specification No. 953754, 0.8 part of 0.5 part of a 20% aqueous non-ionic disper- 

ammomum chloride, 1 part of a 20% aqueous sion of the antioxidant, bis-(2-hydroxy-3-(a- 120 

non-ionic dispersion of the antioxidant, bis- mcthylcyclohexyl) - 5 - methylphenyl)methane, 

60 (2 - hydroxy - 3 - (a - methylcyclohexyl) - 5 - and 82.5 parts of water. The fabric was 

methylphenyl)methane, and 16.6 pans of squeezed so as to retain 60% of its dry weight 

water. The fabric was squeezed so as to re- of liquor, dried at 60 3 C. for 10 minutes and 

tain 25% of its dry weight of liquor, dried then heated at 180°C. for 30 seconds. 125 
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The treated fabric possessed a reduced 
tendency to acquire electrostatic charges and 
a greater resistance to contamination by grease 
compared to an untreated control fabric 

5 Example 14 

A cotton poplin fabric was impregnated 
with a composition containing 16 parts of a 
50% aqueous solution of dimethyl ethylene 
urea, 12 pans of 10.5% aqueous. dispersion 

10 of the condensation product of a,aj-diamino- 
polyoxyethylene of molecular weight 1532, 
caprolactam, hexamethylene diamine and 
adipic acid prepared as described in Example 
6 of the complete specification filed in our 

15 copending Applications Nos. 10769/65, 
32449/64 and 10768/65, Serial No. 1108812 
0.8 pan of zinc nitrate hexahydrate and 71.2 
pans of water. The fabric was squeezed so as 
to retain 50% of its dry weight of liquor, 

20 dried at 110°C. for 1 minute and then baked 
at 150°C. for 3 minutes. It was washed off 
in a solution containing 0.1% of a non- 
ionic detergent for 5 minutes at 50°C. 

The treated cotton possessed superior high 

25 speed stitching performance and improved 
abrasion resistance compared to the cotton 
fabric treated with dimethyl ethylene urea in 
the absence of the condensation product of 
o,w - diaminopolyoxycthylene, caprolactam, 

30 hexamethylene diamine and adipic acid. 

Example 15 
A piece of a polyamide fibre fabric was 
impregnated with a composition containing 
27 pans of a 12.5% aqueous dispersion of a 

35 condensation product of a jW -cb"aminopolyoxy- 
ethylene of molecular weight 1532, aipro- 
lactam and dimethyl terephthalate prepared as 
described in Example 12 of the complete 
specification filed on our copending Applica- 

40 tions Nos. 10769/65, 32449/64 and 10768/65, 
(Serial No. 1108812) 0.7 pan of the methyl- 
ated urea-formaldehyde condensate prepared 
as described in Example 8 of British Patent 
Specification No. 953,754, 0.3 pan of ammo- 

45 nium chloride, 0.8 pan of a 20% non-ioruc 
dispersion of the antioxidant bis-(2-hydroxy- 
3 - (a - methylcydohexyl) - 5 - methyl - 
phenyl)methane, and 71.2 parts of water. The 
fabric was squeezed so as to retain 30% of its 

50 dry weight of liquor and then dried by heat- 
ing at 150°C. for 1 minute. The resulting 
fabric, compared to an untreated control 
fabric, possessed a reduced tendency to 
acquire charges of static electricity and much 

55 improved water absorbency. These effects 
were retained after washing. 

Example 16 
A piece of a polyamide fibre fabric was 
impregnated with a composition containing 
60 25 parts of a 12.5% aqueous ^ersion of 
the condensation product of a,u>-&aminopoly- 
oxyethylene of molecular weight 1532, capro- 
Jactam and dimethyl terephthlate prepared as 



described in Example 12 of the complete 
specification filed on our copending Applica- 65 
tions Nos. 10769/65, 32449/64 and 10768/ 
65, Serial No. 1108812 1 pan of sodium 1- 
m^UoTOtriazmyiaminonaphthalene - 5 - sul - 
phonate, 2 pans of sodium bicarbonate and 72 
pans of water. The fabric was squeezed so 70 
as to retain 50% of its dry weight of liquor, 
dried at 60°C for 5 minutes and then heated 
at 180°G for 30 seconds. The treated nylon 
possessed superior moisture absorbency and 
anti-static performance to the untreated fabric, 75 
both before and after washing. 

Example 17 

A piece of a polyamide fibre fabricwas 
impregnated with a' composition containing 
34 parts of a 9.3% solution in 50: 50 aqueous 80 
isopropanol of the condensation product of 
the diamine prepared by reacting a conden- 
sate of oaadecylamine and 18 moles of ethy- 
lene oxide successively with thionyi chloride 
and ammonia, caprolactam and adipic acid 85 
made as described in Example 13 of the com- 
plete specification filed on our copending 
Applications Nos. 10769/65, 32449/64 and 
10768/65 (Serial No. 1108812), 0.7 pan of 
the methylated urea-formaldehyde condensate 90 
prepared as described in Example 8 of British 
Patent Specification No. 953754, 0.3 pan of 
ammonium chloride, 0.8 pan of a 20% non- 
ionic dispersion of the antioxidant, bis-(2- . 
hydroxy - 3 - (« - merhylcyclohexyl) - 5 - 95 
methylphenyl)raethane, and 64.2 parts of 
water. The fabric was squeezed so as to re- 
tain 30% of its dry weight of liquor and 
dried by hearing at 150°C. for 1 minute. 

The treated nylon, compared to an un- 100 
treated control fabric, possessed a reduced 
tendency to acquire charges of static elec- 
tricity and improved water absorbency, both 
before and after laundering. 

WHAT WE CLAIM IS: — 105 

1. A process for the treatment of shaped 
articles composed of natural or synthetic 
polymeric material which comprises applying 
to the said article a condensate of (1) a di- 
carboxylic acid with (2) a mixture of (a) a 110 
diarainopolyalkyleneoxy compound and (b) an 
aliphatic, cydoaliphatic or aromatic diamine 

as hereinbefore denned or an aliphatic, cydo- 
aliphatic or aJkyl cydoaliphatic amino add 
and/or lactam as hereinbefore defined- or a 115 
mixture of the said diamine and amino add 
or lactam. 

2. A process as daimcd in claim 1 in which 
the dicarboxylic add component of the^ con- 
densate is an aliphatic dicarboxylic add of 120 

• the formula — 

HO : qCH : ] a CCXH 
in which n represents zero or a positive integer 
from 1 to 10. 

3. A process as claimed in either or claims 125 
1 or 2 in which the dicarboxylic add com- 
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ponent of the condensate is adipic arid. 

4. A process as claimed in any of claims 
1 to 3 in which the diaminopolyalkyleneoxy 
component of the condensate is a compound 

5 of the formula — 

NH 2 X[alkylene O] 0 YNH 2 
in which X represents a direct link, Y repre- 
sents an alkydene group and n is a positive 
integer which is at least 2. 

10 5. A process as claimed in any of claims 
1 to 3 in which the diaminopolyalkyleneoxy 
component of the condensate is a compound 
of the formula.— 

NH 2 X{alkylene 0] n YNH 2 

15 in which X represents a 2-methylcnetetra- 
hydropyran-6-yloxy group, Y represents a 2- 
memylenetetrahydropyran-6-yl group and n 
is a positive integer which is at least 2. 

6. A process as claimed in any of claims 
20 1 to 5 in which the diaminopolyailkylcneoxy 

component of the condensate contains a poly- 
alkylenenoxy chain in which the alkylene 
groups are ethylene groups. 

7. A process as claimed in any of claims 1 
25 to 6 in which the diaminopolyalkyleneoxy 

component of the condensate has a molecular 
weight within the range 300 to 6000. 

8. A process as claimed in any of claims 
1 to 7 in which the condensate is obtained 

30 from an aliphatic diamine of the formula — 

NH 2 [CH 2 ] D NH 2 
as one of the components, n representing a 
positive integer from 2 to 12. 

9. A process as claimed in any of claims 
35 1 to 8 in which the condensate is obtained 

from hexamethylene diamine as one of the 
components. 

10. A process as claimed in any of claims 
1 to 9 in which the condensate is obtained 

40 from an tu-amino aliphatic carboxylic acid 
of the formula — 

NH 2 [CH 2 ] Q C0 2 H 
or a lactam of the formula — 

r( CH 4-| 



L-NH-CO- 1 

45 as one of the components, a representing a 
positive integer from 5 to 11. 

11. A process as claimed in any of claims 
1 to 10 in which the condensate is obtained 
from caprolactam as one of the components. 

50 12. A process as claimed in any of claims 
1 to 11 in which the condensate used is a con- 
densate such that the amount of dicarboxylic 
acid used in its preparation is the approxi- 
mate stoichiometric equivalent of the amount 

55 of diamine so used, that is the sum of the 
amount of diaminopolyalkyleneoxy compound 
and aliphatic, cycloaiiphauc or aromatic 
diamine. 

13. A process as claimed in any of claims 
60 1 to 12 in which the condensate used is a 



condensate such that the ratio of the weight 
of the diaminopolyalkyleneoxy compound used 
in its preparation to the combined weight of 
aliphatic, cycloaliphatic or aromatic diamine 
and aliphatic cycloaliphatic or alkyl cyclo- 65 
aliphatic amino arid and/or lactam used lies 
within the range 10: 90 to 95 : 5. 

14. A process as claimed in any of claims 
1 to 13 in which the shaped article is a tex- 
tile material. * 70 

15. A process as claimed in any of claims 
1 to 14 in which the natural polymeric 
material is a cellulosic material. 

16. A process as claimed in any of claims 

1 to 14 in which the synthetic polymeric 75 
material is a polyamide. 

17. A process as claimed in any of claims 
1 to 14 in which the synthetic polymeric 
material is a polyester. 

18. A process as claimed' in any of claims 80 
1 to 14 in: which the synthetic polymeric 
material is a polymer or copolymer of acrylo- 
nitrile. 

19. A process as daimed in any of claims 

1 to 14 in which the synthetic polymeric 85 
material is cellulose triacetate. 

20. A process as claimed in any of claims 
1 to 19 in which the amount of condensate 
applied to the shaped article <lies within the 
range 0. 1% to 5 % of the weight of the shaped 90 
article. 

21. A process as claimed in any of claims 
1 to 20 ini which the condensate is applied 
to the shaped article from an aqueous medium. 

22. A process as claimed in any of claims 95 
1 to 21 in which the shaped article is baked, 
after application of the condensate, at a tem- 
perature within the range 120° to 220°C for 
from 10 seconds to 30 minutes. 

23. A process as claimed in any of claims 100 
1 to 21 in which there is applied to the shaped 
article, in addition to the condensate, a cross- 
linking agent or a resin precondensate and if 
desired a catalyst. 

24. A process as claimed in claim 23 in 105 
which the cross-linking agent is a dihalo- 
genotriazine, 

25. A process as claimed in claim 23 in 
which the resin precondensate is an initial 
stage condensation product of formaldehyde HO 
with a, nitrogen compound or a lower alkyl 
ether of a said condensation product 

26. A process as claimed in claim 25 in 
which a weakly arid substance or a substance 
which liberates acid on heating is used as a 115 
catalyst 

27. A process as claimed in any of claims 
1 to 21 or 23 to 26 in which there is applied 
in conjunction with the condensate a hydroxy- 
adkyl ether of cellulose or starch. 120 

28. A process as claimed in any of claims 
1 to 21 or 23 to 27 in which an antioxidant 
is applied in conjunction with the conden- 
sate. 



10 



29. A process as claimed in claim 28 in 
which the antioxidant is a bis-phenol. 

30. A process as claimed in either of 
claims 28 or 29 in which the antioxidant is 
bis - (2 - hydroxy - 3 - (a - methylcyclo - 
hexyl)-5 -methyiphenyl)methane. 

31. A process as claimed in any of claims 
23 to 30 in which the shaped article is finally 
baked at a temperature within the range 
120° to 220°C. for from 10 seconds to 30 
minutes. 



32. A process according to alaim "1 for the 
treatment of shaped articles substantially as 
herein particularly described especially with 
reference to the Examples. 

33. Shaped articles whenever treated by a 
process as claimed in any of claims 1 to 32. 



WALTER SCOTT 
Agent for the Applicants. 
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